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(54) Reinforcing member with intersecting support legs 



(57) A reinforced structural member is provided 
which includes a reinforcing member received in the 
cavity (92) of a structural member (22). The reinforcing 
. member (20A) includes a carrier (28) having divergent, 
intersecting legs (54,56) which preferably engage and 
rest upon the structural member (22), a thermally ex- 
pandable reinforcing material (30), and a fastener (32) 
for coupling the reinforcing material (30) to the carrier 
(28). The thermally expandable reinforcing material (30) 
is preferably provided as separate elements positioned 



on the carrier (28), whereby upon activation by heat, the 
expandable material (30) melts, foams and expands so 
that after curing, the structural member (22) is bonded 
to the carrier (28). The shape of the carrier (28) in com- 
bination wrth the expanded reinforcing material (30) 
serves to stiffen and reinforce the structural member 
(20). The thermally expandable material (30) is prefer- 
ably initially dry and non-tacky, and the fasteners (32) 
serves to maintain the relative position of the reinforcing 
material elements (34,36,38,40) on the carrier (28) prior 
to activation of the reinforcing material (30). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 



to 



100011 This invention concerns the use of thermaHv exnnnsihio t • 

foaming structural reinforcing materials, which are coupled to 7*?* *" mi * eXpansibte 

^bergiving Bdditionallocafeed stiffness tofrarnes rate s^,7 9 i meR ^ nS te ^ lo P™* 1 * a ^Worcing 
members. Such a reinforcing member may be useful in archil? Z™"', 9 T"*" 1 P8nete and «her structural 
cations where increased support or stiffness would iHtoZZ^JTT', Mn ' marine ' or any «~ a «*'- 

Description of the Prior Ait 



f5 



20 



25 



30 



[0002] Jt has long been recognfred thai foamablp m a t 0 n*i* 

Structure, foams, urethanes. Jo 0 ,har ^Ej^^™ ? J"" t0 ° ether *'P™° components, 
performance and provide secure, rigidity. Examples Ttnem^X^S T" ^ t0 enhanca acouslfe 

earners in the automotive field are illustrated in ui Patent fT si oTuicf^-rf forcing materials used on 

et at and U.S. Patent Nos. 5,575.526 and 5.755.486 to Wycech Ann her ° ?' I* ^ N °- 5 ' 344 ' 208 to Bten 
mater.als on a carrier and used primarily as a baffle comooTrSn £ T , mp ' e °* tne of therma,| y expansible 
An example of the use of a foamable mateta7on a bZ? T . ' n U S Patent No - 5.506.025 to Otto et af 
4,019,301 to Fox et al. * °" 8 beam ^^ structure in a piling is shown In U.S Patent No.' 

[0003] While such showings disclose various uses of a 

Plications, there has developed a need for a simpWffed ^ZT^Tt 't^'"" 9 ' baff «"9 and sealant ap- 
ment to a surrounding structural member. The use of exTns SJ S£l it? ? and •**«•■ 

acky are preferred in the manufacturing context Such material Sinn^h-^ ef ' e,S ^ hfcn 3re mm » and ™. 
h,s type of reinforcing material does no. readily adhered Sino rlnt ^ PP " 9 hand,in9 a *™*9**; notably 
mstollation. or to other critical surfaces which may c^e into *Z2Z IhT* WO * erS dUrin » ma ""«acture and 
matenalswi.. nol rea<% retajf>djrt ^ ^ J «™ *b mm MM, the material. By being non-tacxy, those 

adhere to a carrier positioned within the structural m^ZZl^ST*' th6S6 ma,eria,s wi " not ' ea <% aversely 
expansion of the reinforcing material. h ' Cn nelps 1o P° s «*on the reinforcing member prior to 
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(0004] The reinforcing member of the Dresent im«Mi» 

pandable materia, combinations in rntnrt^Z^™* 1 ""*** — *W 

over prior carrier and ex- 

orcins .material combinations. The reinforcing JSSSS^JZ^Z 2"^"** ,oarn "* •** 

oamed material on the carrier, with the earner being confioured to i^. h ^J^nt structural member through the 
the expansible foaming structural reinforcing ate ™« to £up.e 

cervmg the material thereon. The carrier is designed to oem^h 2 S , ' ndudin9 intef s«*ng legs for re- 

open activation to bond to two or more surfaces of toe 5SS T S ma,enal ,0 t0am and »"*»«p£ 

Place by the fastener, andmay be configuredto isolate the r e ^ 

the structural member. White the carrier provides S 1 I!! ? fr0m 6ome segments of the cavity within 

the foamed structural reinforcing materia. ^Tj^Z^lT £,Wenin9 * P"*** 

re,nforc,ng material to be positioned in various localTa nd orilS t initial * "on-tacky structural 

materia, may loam, thereby expanding to bond ^ ^r ^^Z UP ° n 3CtiVati0n - the ****** 

earner serve to support and position within a rav JofchenitS f ^ u^'" 9 6trUCtUre - Tne '"'meeting legs of the 
[0005, Broadly speaking, the present Inm^,^^^ £ "•"«»*» 

t»nmg the carrier, an expansible foaming structural ^S^Z^T ^ ° ° r m ° re inie ^9 legs for posi- 
a fastener for mechanically coupling the expansible rr^tolTtothef ' ^ * Pre,erab,y therma ">' *SL£Z* 
the material expands to bond togelher the carrier o ihTl Camer pr,or t0 ac, ^«on whereby after e)mar4ion 

of different conHgurations in croS section. S^S ar ^0^""' ^ ^ ,e9S ° f 
^efaslenermaybepmvidedseparate^orasap^tne^ 
thematerialtoshift upon Impact and provide -nanSaduZ^ 

as a synthetic resin pin passing through the material nd to SZ? ' n ° ne . em ^ dimem ' fte, «tewrrr^beprovkted 
thefast ^"^••I^M.^^nSS^^"'^ in Iha carrier. In another embodiment 
men^er^pical^eivedinas^uralmer^bersu. 
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structural member therein with the reinforcing material in engagement with or proximate to the structural member prior 
to activation. Y 
(0006] The reinforcing material is thermally expansible, either by internally created thermal energy or by the external 
application of heat to activate the material. As used herein, the term thermally expansible" means to foam and thereby 
expand by both internally created thermal energy andthe external application of heat to expand andtoamthe reinforcing 
material. The thermally expansible reinforcing material is preferably a synthetic resin-based material which foams when 
subjected to temperatures achieved during baking in a manufacturing process (e.g., such as during the paint and 
powder coat bake stage ol automobile manufacturing processes). Thus, the expansion temperature of the material 
should be at least about 300° F. 

10007J The foregoing advantages to the present invention will be readily appreciated by those skilled in the art with 
reference to the drawings and description which follow, which are intended to be exemplary rather than limiting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 [0008] 

Figure 1 is a plan view of a reinforcing member with the cover of the structural member removed to show the 
positioning of two sections of the reinforcing material held by the pins; 

Fig. 2 is a vertical cross-sectional view taken alone line 2-2 of Fig. 1 through the reinforcing member and surround- 
ing structural member of the present invention, with the expandable reinforcing material provided in sections at- 
tached to the earner by a pin; 

Fig. 3 is a vertical sectional view taken along line 3-3 of Fig. 2. with the right sidewall of the structural member 
broken away to show the reinforcing material attached to a side leg of the carrier; 

Fig. 4 is a vertical cross-sectional view of a second embodiment of the present invention taken through the rein- 
forcing member and surrounding structural member to show an alternate configuration of the carrier includino 
upwardly extending upper support legs and divergent legs receiving reinforcing material on the side-facing surfaces 
thereof; 

Fig. 5 is a vertical cross-sectional view of a third embodiment of the invention taken through the reinforcing member 
and surround.ng structural member to show the divergent legs intersecting with a top panel of the carrier and the 
reinforcing material positioned thereon; 
Fig. 6 is a vertical sectional view taken along line 6-6 of Fig. 5; 

Fig. 7 is a plan view of a fourth embodiment of the invention, shown with the floor pan removedto reveal the internal 
construction thereof; 

Fig. 8 is a vertical cross-sectional view taken along fine 8-8 of Fig. 7 showing the carrier having opposite-facing 
half-cylinders with fasteners holding the reinforcing material in the U-shaped upper and lower grooves defined 
thereby; 

Fig. 9 is a vertical cross-sectional view of a fifth embodiment ol the invention taken through the reinforcing member 
and surrounding structural member to show a carrier configured similarly to thBt shown in Fig. 1 and having at- 
tachment tabs along the edges of the upper panel for gripping the reinforcing material positioned thereon- 
Fig. 10 is a plan view of a sixth embodiment of the Invention similar to that shown in Fig. 1 but wherein the fastener 
for holding the material elements to the upper plate of the carrier Include bendable tabs located alone the side 
margins of the upper plate of the carrier; 

Fig. 11 is a vertical cross-sectional view taken along line 11-11 of Fig. 10; 

Fig. 12 is a plan view of a seventh embodiment ol the invention showing a carrier configured similarly to that shown 
in Fig. 1 and having bendable attachment tabs formed into the upper panel of the earner interiorly of its edges and 
penetrating through slots provided in and gripping the reinforcing material placed thereon- 
Fig 13 is a vertical cross-sectional view taken along line 13-13 of Fig. 12, showing the tabs gripping Ihe material 
on the upper plate of the earner; 

Fig. 14 is a vertical sectional view of a still lurther embodiment in accordance with the invention similar to the 
embodiment of Figs. 1 -3, but with additional expandable material secured to the central upright portion of the carrier 
Fig. 1 5 is a vertical sectional view taken along line 1 5-1 5 of Fig. 1 A; and 
Fig. 16 Is a vertical sectional view similar to that of Fig. 15 but depicting the structural member after expansion of 
the structural reinforcing material. r 

« DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0009] Referring now to the drawings, a structural reinforcing member 20 in accordance with the present invention 
is configured for positioning in a structural member 22. The structural member 22 may include, for example, a channel 
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the f uselage or wing of an ^VZtSZEEZ 2V£T2 T ' ^ T ta USed 85 8 ""l""* ef 
ponents of floors, walls or ceilings of a building P " mann6 ap P lica,ions . °' « beams or com- 

[0010J The reinforcing member 20A as shown in rrnc 1 q k ma w kl • . 

"iBlerial30andafBStener32formechante|S " , ? Ud,B 9 * 6 ' «P«*** forcing 

material 30 is preferably provided disS e ~ S ^ I , * n, ° rCm ° material3 ° "the carrier. The reinforcing 
28 by respect fastened ^^Zt^S^IST^ 38 ^ 4 ° t0 
permit the materia, elements to expand J^SZZJS^^^!TT StrUCft ' ral 22 10 

[0011J In greater detail, the earner 28 fe pnS raJ I Il^f' ^dural member 22 and the earner 28. 
sheet metal seclions 42 and 44 Each secton « a^n? ? * ""'T^ 88 ta0 htoM ""«*. back-to-back 
pane. 48. The she.ve S ,6 each indSe anX„ed^^ 

from the shelves 46 to respective Jan KSISS f « Af" *" UPri9M Wb 52 6X,ends inwardly 
of the divergent tegs indudeTan up£ e£owT aSi h * 56 ^ ,r0m 57. Each 

hole 62 therein, and an inwardly 2X^SET2. Skirt 60 haV "* 81 ™ 

channel 24. The shelves 46 Iu2Z£* X? Tetet'lTr 9 "1 °" ° PP ° Sed ' nner WB " Suriace °» ^ 
andas e c.nd.sma.,erho.e6espaced,^ 

to hold the carrier 28 to the plate 26 P en,n 9 BB '«>"ecelv,nga nvet 70. sheet metal screw orthe like therethrough 
IZLn?^ 

tivation may be by heaung, such as occurs ISiS^^T^^'^^ BcUva,ed - 
aboutSOoWthe-Tnaffrexpa,*^ 

preferabty et least about 125%, •ndJSZJ^^^'^^ ' C * PBnSi ° n ° f 31 least abou « 

stnictura. reinforcement and c4mpressL; ^ 
5 H e *"«ngin, wherein the percent expansion (as used herein) is defined as: 

f 00 x ff (the specific gravity of the material 30 before heating) - (the 
specific gravity of ihe material 30 after heating)] / (the specific gravity 
of the material 30 after heating)). 

!^(Si?a^ 

about 20-30% by weigh, of a styre„ e -bSienS n ^ (S£ 22£" 7* "T""* 30 «™ 

5-20% by weight of a polystyrene (e g RnJSSSSS^^F™ ( **' Rna ° ,ear 630,8 >= ,rom about 
a bisphenol A-based RquiJepoxy res J V. q J CryS,a ' 5M ® ): ff0m abou, 3tM5 * b V — flht of 

such as carbon black: uo to^^S^r!.^^ 800 Ep °" 71 ® * '™> about 0,5-5% 
weight hydrated amorphous sS rUbb " r (N ' P °' 1411 >= ,rom ab °"' 1- « by 

about 0.1-5% by weight of a *ZZ*ZS^^ 1 % ** ^ 9 ^ mfcros P"*«* (Scotch*. S60); f rori 
and Celogen J , 3oi ) : ,rom 22? SSSZ TfZST 1*" ??" ~ ' Ce, ° 98n ^ ^ 

about 0.1 -5% by weight of a curing agent such ^ ^ * "* K K urea ("405); frOT 

such as 2 inc oxL to lowerthe btowTngTe^ 

the material taken as 1 00% by weight ^^'^ mt) a " P ercente b V we '9M being based upon the total weight of 

rubber, about 4.28% by weight ^ZS^SIZ^^ fV?- aC * te " ,Wte 
resin, about 14.75% by weight glass microsphere! fh 1 * n A^i t V ^ b,s P heno1 A-based liquid epoxy 
diamide. about 0.38% by wtiglS W ^SfiS^ * ^ d ^ 

applications where increased compressive strenoth and S^h f . * ^ a20dlcart >o"arnide. In certain 

be adjusted sue* that the polystyrene is r^X 

about 22.59% by weight, and the butadiene acylonhrile n*LVlTi2L 9 ?; t K ^ G0 ^ m ^ is ^uced to 
(0015] The materia.30 can be formed by Sq2 SBS blL ^ k to about 2.65% by weight 
total amount) of the bisphenol A-based SlmS^Si, Tu * ^ P0r " On <8boifl 1MOth •» the 

from about 240-260-F (the temperature ?rftK,« J hea,edmKer unWthe temperature of the mixer reaches 
substantially homogeneous, at ^ ^Z^ZeT^Tl " ^ ^ ^ "*«™ fe 

polystyrene is substantially mixed with the SBS oSco noil.t , ef *"* ^ '* COnonued - Ater «» 
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being thoroughly mixed to obtain a substantially homogeneous mixture. The desired amount of this mixture Is placed 
in a healed mixer (set at a temperature of about 250°F) and mixing is commenced. While mixing, the carbon black and 
rubber are added to the mixer and mixing is stopped once a homogeneous mixture is obtained within the mixer. Either 
the silica or glass microspheres is added lo the mixer, and mixing is resumed and continued until the mixture is homo- 
geneous. This step Is repeated, adding the other of the silica or glass microspheres. 

[0016] The temperature of the mixer is then set to a temperature below 160°F, the blowing agent(s), catalyses), 
kicker, and curing agent(s) are added and mixing is resumed and continued only until the mixture is homogeneous! 
The resulting mixture is then preferably extruded into strands (at an extruder temperature of 170-180°F end screw 
rotation speeds of about 400 rpm) and cut into pellets. The resulting pellets are injection molded at a temperature of 
about 180-200°F using injection molding equipment designed to form the desired shape of the portion to be attached 
to the carrier 28. 

|001 7] The material elements 34 and 36 are configured as essentially flat, rectangular shaped pieces sized tor receipt 
on the upper panel 48. Each element 34 and 36 includes a circular opening 72 extending to the outer margin of the 
elements 34 and 36 for receipt of the rivet 70 or other fastener therein and radially spaced outwardly therefrom. A hole 
74 having a recess 76 is also provided in the elements 34 and 36 for receiving the fastener 32, illustrated as a nylon 
push pin, therethrough, the head of the laslener being at least partially received in the recess 76. 
[0018] The material elements 38 and 40 are configured as elongated prisms for mounting on the outward-facing 
sides 78 and 80 of the legs 64 and 66, respectively. The elements 38 and 40 each include an aperture 82 for receiving 
the fastener 32 therethrough, with a depression 84 for facilitating access to the fastener 32 during assembly. The 
material elements 38 and 40 are oriented to expand and foam during heating to bond the carrier 28 to the sidewalks 
86 and 88, respectively, of the channel 24, while the base 90 of the channel 24 opposite plate 26 Is not contacted by 
the expanded reinforcing material, 

[001 9] The reinforcing member 20 is pref erabry attached to the plate 26 by rivets or the like, the plate is placed on 
the channel 24 so that the reinforcing member 20 is positioned within the cavity 92 defined by the plate and channel. 
The structural member is then placed in an oven and baked in an oven at a temperature of at least about 300 # F and 
more preferably about 325 ft F for a period of between about 1 0 to about 30 minutes which causes the material to foam, 
and may be cooled at room temperature and thereafter again placed into the oven for a similar period After cooling' 
the reinforcing material will have expanded by foaming and bonded to the interior of the structural member as shown' 
in Fig. 3, having expanded at least 40%, and more preferably 125%, and most preferably at least about 150% but less 
than about 300% to provide adequate rigidity and compressive strength. As shown by the dashed lines in Fig 3 the 
resulting reinforced structural member 94 will include the carrier 28 with the intersecting legs bonded by the reiniorcing 
material 30 to the surrounding structural member 22 whereby additional stiffness and strength is imparted to the struc- 
tural member without the added weight which would result H the cavity 92 were completely filled with the reinforcina 
material 30. y 
I0020J Fig. 4 illustrates a second embodiment 20B of the reinforcing member which is similar to that shown in Figs 
1 -3, with like numbers used to indicate like components. The reiniorcing member 20B Includes a modified carrier 96 
of continuous and unitary construction, wherein the upper panel 96 has outer bends 100 and 102 along its lateral 
edges. The upper panel 98 is held in place by inclined side panels 104 and 106. The divergent legs 1 08 and 110 extend 
downwardly to engage the channel 24 at their respective inwardly turned feet 112 and 114 which may rest against the 
channel 24. A vertically shortened web is provided at waist section 116, whereby the legs 1 08 and 1 1 0 intersect with 
the waist halves 1 1 8 and 1 20 maintained in contact by a spot weld, a threaded fastener, rivet, or other fastening member 
The reinforcing member 20B is used as deserved above with respect to Figs. 1-3. 

[0021] Figs. 5 and 6 illustrate a third embodiment 20C of the reinforcing member with like numbers used to indicate 
like components. The reinforcing member 20C is similarto that shown in Figs. 1 through 4 but is provided with elongated 
supporting legs 122 and 124 wherein the web 52 is eliminated. The legs 122 and 124 are respectively located on 
inverted generally L-shaped halves 126 and 128 having shelves 1 30 and 132 which form upper plate 48 The shelves 
and legs intersect at junction 134 which may be provided with spot welds longitudinally therealong to hold the halves 
1 26 and 1 28 together. The uppe r plate receives material elements 34 and 36 thereon as described above, but supporting 
legs 122 and 124 receive prism-shaped side material elements 136 and 138 which are slightly increased in height to 
ensure sufficient contact with the sidewalls of the channel 24 during expansion. The material elements are held in 
place by nylon push pin fasieners 32 as described above. The reinforcing member 20C is used as described above 
with respect to Figs. 1-3. 

[0022] Figs. 7 and 8 Illustrate a fourth embodiment 20D of the reinforcing member of the present invention The 
earner 1 40 of the fourth embodiment includes two V-shaped carrier halves 142 and 144, the latter inverted Each carrier 
half includes two divergent legs 146 and 148 intersecting at an apex 150, with the halves 142 and 144 joined at their 
respective apices by spot welding 1 60 or mechanical fasteners. The material 30 is shown in two prism-shaped upper 
and lower elements 152 and 154 respectively received within the legs 146 and 148 of each half 142 and 144. Thus 
upon heating, the upper element 152 foams and expands to contact the plate 26 while the lower element 154 foams' 
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and expands to contact the channel 24 alonq Its base 90 Whii- k k 
'» us Wtmaybea PP rede,ed^^ 

the respective legs 146 of each half 142 and 144 3£3S ^^l n9mB,eria,ete ^maybeposftbnedbatvJn 
espeCve legs 148 of each half 142 and 144. ^ rZ^^T? P° si «°"ed between the 

* to foaming and expansion by fasteners 32 such as S Z 9 | n !"! !' ementS are secured to *■ carrier 1 40 prior 
^'ons158.Thecarrier140n^ybet^eZ^ 

m ° ,h i e r S " rr0Undin9 6trUC,Ural membe ' 88 describee ° ,0 ^ 606 eXp8nd *• 30 and 

IUU23J A fifth embodiment of the relnforcinn mo k «nT 

161 composing two laterally elongated halves 162andii£ h! rein,oncin 9 member 20E is provided with a carrier 
"fareshownasbeingsub^ 

d,stnb U Bng loads applied hereon. The ha^ 162 aXTare nl m 

at the,r intersection 1 69 approximately midway acr<S ih! , £ f V connecte ^ by spot welding 1 60 or fastened 
" wa„ s to the piate 26 by spot welding S~ 2 h ,he channe ' * *<« along the edges S of the 
The walls 166 and 168 thus each present divergent ETS^£? 161 * •*«""*'* hourglass snapl 
en ere 32 therethrough. The reinforcing material 30 ToZ h!h ^ ,n9 ° penin9s 173 ,herein Serving fas 
74 and 176 having hoias 178 and depressing C^l ^ " a »^^a. element 

through. Upon heating as described above, the materX J™ h ? 9 * 172 '° r receMn 9 ^teners 32 there- 

SSf m? "rr 176 bonds me *^XX2£ • whereby e,e ' nen, 174 •«* *• 

I0024] a sixth embodiment 20F of the reinforrinn . 

^forcing member 20F „ similar loZlT^X^ZTto" * «ta In Figs. ,0 and „. The 

However, .nstead of employing separate fasteners to «2ELV? nUrnbere "» used t0 '^cate like element 

pane, 48, the fastener is providers an 

re.nforc.ng element 182 is provided. The c arrier 1 B^udL hi a " d a " e,on9a,ed rectangular uppe 

along the side margins 168 and 1.90 of the shelves 4^T» * ^ " he * metal tabs ™ longitudinally »aSd 
panel 148 prior .0 attachment of *.c«rt^£S^^^^ l ^S2^2! ^ 4^^ , ,,0,,,fc, ■ ^ ■« oJZihJSS 

mwardly from the flanges 50 along ,he side -Iff £^*2J** 166 inc,ude * linger 192 which S2E 
hold the element against lateral or longitudinal movement ^ 7 ** ° enter of the cam «r 184 to grip into and 
reference to Figs. 1 -3 above. rnovemenl. The use of the reinforcing member 20F is as de^nbej wlJ 

10025] A seventh embodiment 20G of the reinwin„ 

The reinforcing member 20G is s ^ arto 3^ tT^T iS Show " ^ « and 13 

l.keelemems.However.the M mer194ofthereinrrlnn^ k 10 6nd 11 andlike ™mbers are used to ind^S 
46 of the carrier 1 94 Inboard of the side ™l s SSJST?? inC ' Udes 9ri PP in9 «*• W tam£E£ 22 

the shelves 46 to present openings 202. and the grippT f,at in ±? e « Provided in the sheet metal making up 

moB. foam and expand to contact the carrier and thJZil* . e,n,orc,n 9 eter nenls 34 and 36, 152 162 182 

38 and 40 or 136 and 138 me., J^Z^SSi ^'^^'^S^uJ^ the^menl 

carrier with the sidewaHs 86 and 88. With Zoe^lT^ to J°™»* °»* bond the depending, diver^n, , e 'Ttte 

210 of the structural member 22. After curing of the material T f the base 90 and inc "'ned walls 208 and 
d.vergen, intersecting tegs of the ^^X&'^fij*^^ * Wf«3f S 

the need ,0 attach the earner to the plate 26 as th/i»„L - C8Vrty 92 and in som e applications will -TL J 3! 

hold the materia, 30 in piace pr tor tohe^ " ^ ^ b V 'he structural member 22 

[0027] Attention Is next directed to Figs. ?4-16 which l, lus t™, . 

S .m„ar to the original embodiment of FigV 1-3- L«d2^LT ! embodi ™rrt of the invention which is verv 

ofconvemional.h,gh.yex P andab.amaS wh ^ b6 f tSeen ,n ^ * elements 212 . JlT!5ftS2 
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No. 5,266,1 33 to Hanley et al., which is incorporated by reference. Such a material is marketed underthe name SlkaBaf- 
fle 240 by Sike Corporation. 

[0028] Fig. 1 6 illustrates the configuration of this embodiment after baking. That is, the elements 34-40 each expand 
to Bssume configurations of the type shown at 34a, 36a, 3Ba and 40a, so that a bonding occurs between adjacent 
surfaces of the structural member to provide stiffening and structural support. In addition however, the elements 212, 
214 expand to essentially completely fill the void or open space not Tilled by the expansion of the elements 34-40, as 
seen at 21 4a, 21 2a. The use of such additional, highly expansible elements provides additional support for the structural 
member. 

[0029] Although preferred forms of the invention have been described above, it is to be recognized that such disclo- 
sure is by way of illustration only, and should not be utilized in a limiting senso in interpreting the scope of the present 
invention. Obvious modifications to the exemplary embodiments, as hereinabove set forth, could be readily made by 
those skilled in the art without departing from the spirit of the present invention. For example, while the carrier as 
described herein te shown generally of metal such bs steel or aluminum, It may also be provided of nylon or other 
synthetic resin having a melting temperalure substantially above the temperature at which the reinforcing material 30 
melts and expands . Additionally, the reinforcing material may be provided of other compositions such as two-component 
foaming compositions which have an exothermic chemical reaction when combined which will react and foam to bond 
the carrier to the structural member after curing. 

[0030J The inventors hereby state their intent to rely on the Doctrine of Equivalents to determine and assess the 
reasonably fair scope of their invention as pertains to any apparatus not materially departing from but outside the literal 
scope of the invention as set out in the following claims. 



Claims 

25 1 . A reinforced structural member comprising: 

a channel (24) presenting a base (90) and a pair of generally upright sldewalls (86,88); 
a plate (26) overlying said channel (24) to define a cavity (92) bounded by said channel (24) and said plate (26)- 
a carrier (26,96,140,161,184,194) positioned in said cavity (92), said carrier (28,96,140,161,184,194) havinq 
30 two intersecting divergent legs (54,56,108,110,122 ,124,146,148,171,172); 

a thermally expansible reinforcing material (30); and 

a lastener (32) coupling said reinforcing material (30) to at least one of said legs (54 56 108 
110,122,124,146,148,171,172). 

35 2. The member of claim 1 , said reinforcing material (30) comprising an SBS block co-porymer, a polystyrene, a rubber 
a bisphenol A-based liquid epoxy resin, carbon black, silica, glass microspheres, a blowing agent, a catalyst and 
a curing agent 

3. The member of claim 1 or 2, there being reinforcing material (30) coupled to both of said leas 
40 (54,56,108,110,122,124,146,148,171,172). ^ 

4. The member of one of the preceding claims, there being reinforcing material (30) coupled to said carrier 
(28,96,140,184,194) above said legs (54,56,108, 110,122,124). 

45 5. The member of one of the preceding claims, said carrier having an upper shelf (46,130,132) generally transverse 
to said sidewalls (86,88) there being reinforcing material (30) coupled to the face of said shelf (46) remote from 
said legs (54,56,122,124). * ' 

6. The member of one of the preceding claims, said legs each having an elongated toot (64,1 12,1 14) engaging a 
50 corresponding portion of said channel (24). 

7. The member of one of the preceding claims, said carrier presenting inclined side panels (104,106) extending 
upwardly from said legs (108,110) and supporting an uppermost panel (96), there being reinforcing material (30) 
secured to the face of said panel (98) remote from said legs (1 08,110). 

55 

8. The member of one of claims 1-6, said carrier presenting an uppermost panel (48), said legs (122,124) extending 
downwardly from said panel (48) to engage said channel (24). 



7 



JUN 12 '02 10:05 



EP1 122 156 A2 



9. The member pf one of claims 1-3, said earner rum n,^^ „ 

10. The member of one of claim 1 -3 saidrarriorMc-ix 

1 1 . The member of one of the precedino claims «w i***^, 

inn to essentially completely fin said cavity (82)^ dtttetenl malarial (30) operable upon heal- 



20 



25 



30 



35 



<*>4Q 



45 



50 



55 



8 



JUN 12 '02 10:04 



pone on 



EP1 122 156 A2 




JUN 12 '02 10:04 



Poncr cw; 



EP 1 122 156 A2 




10 



EP1 122 156 A2 




11 



JUN 12 *02 10:03 



pqhp cha 




13 



JUN 12 '02 10:03 



PAGE. 02 




14 



JUN 12 '02 10:02 



PAGE. 01 



